[Electron microscopic and morphometric studies on the in vitro differentiation of mitochondria in neurons of hippocampus explant cultures as affected by orotic acid and sodium orotate].
The influence of orotic acid and sodium orotate on the differentiation of mitochondria of the neurons within explantate cultures of the hippocampus of 18 day old rat embryos was investigated by means of morphometrical and stereological methods. The ultrastructure of the mitochondria in controls and pharmacologically influenced cultures was analysed on electronmicrographs after 3, 13 and 20 days in vitro. According to their morphological appearance and state of preservation the mitochondria were classified in 3 types: juvenile mitochondria (stage I), active mitochondria (stage II) and destroyed mitochondria (stage III). After 3 days of cultivation the neurons in cultures treated with orotic acid and sodium orotate showed significantly higher rates in the numerical density of mitochondria (ratio of the number of all mitochondria per unit volume of cytoplasm) in comparison with controls. Moreover, sodium orotate treatment lead to a significant increase especially in the numerical density of the mitochondria of stage II (active mitochondria) on the third day in vitro. However, the mitochondrial volume per unit volume of cytoplasma of the neurons in drug influenced cultures is lower than in controls for each of these dates--3., 13., and 20. day in vitro. The volume of the mitochondria increased under treatment with sodium orotate from the 3. up to the 20. day of cultivation but never reached the values of the uninfluenced controls. The plastic changes of the mitochondria due to pharmacological treatment with RNA--precursors demonstrate the possibility of a stimulating effect of the drug on the differentiation of neuronal mitochondria in vitro.